7.1- Randomness

Random =
* Individual outcomes are uncertain
* Pattern/regular distribution in long run (lots of trials)

. ’
Ex: Coin flip, Roll 1 die, etc. ) ﬂlﬂb, Lﬂ,{'S Mok o
Dead
Probability =
* describes how often the event occurs dwan/ /
* between O and 1 (or 0 and 100%)



Simulation =
* Using random digits (from a table, calculator, or b
computer) to imitate chance behavior 04 = righ

b (0,1) 5 = left

* Let #'s = events (0 lq)
* Generate #'s to represent events happening
(perform an expt) 00-99
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Writing | ons for a simulation:

1- Identify all outcomes & their probabilities

2- State your random number generator
(TRD or calculator)

3- Assign digits to represent all the outcomes.

4- State when you will stop one trial, and how many
total trials you will perform

5- State your response variable



Example: A baseball player gets a hit in 30% of his at-bats.

Simulate him coming to bat 12 times.
1) Identify the outcomes and their probabilities

Hit = 30/
Not fit =20/
2) Decide on your generator and assign the events to the generator
TRD  Hit= 00-34 = 0-2 =1-3
Not=30-44 = 3-9 =4-0
3) What is your response variable? Create a table to record .
Hit | Miss llﬂﬁg‘
# hits v ey B

Fd

| 1) 4
4) What is one trial? How many trials? ?(hdb) T;.;-

kb \I?:l frials ot =0.30%
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Example: Picking a card, and looking at the suit. Simulate 10 picks.
1) ldentify the outcomes and trlela:)g)bjblll’tlessvad'Q - as /

me— a7 b =as/

2) Decide on your generator and assign the events to the generator

TRD  H=00-34  S=50-3 H-|
D=%-44 (=149 D=1

3) What is your response variable? (Create a table to record S = 3
P ¢
o [Gore 5-4
0 ﬁ_, Qc)" \0
@wd | e

4) What is one trial? How many trials? L\

\W (ol qicl( g\ﬁj (0



Example: A certain Stat class consists of 46% males. Simulate the

teacher picking 8 students and recording their gender.
1) ldentify the OUtCOTnd their probabilities

male Yl
Comale 547,

2) Decide on your generator and assign the events to the generator

TED M= 00-4& = 94-994
F=4,-99 = 00-53

3) What is your response variable? Create a table to record

4) What is one trial? How many trials?



Example: A spinner has 4 sections: 50% Red, 13% Blue,
12% Green, 25% Yellow. Simulate spinning the spinner 20

times.
1) ldentify the outcomes and their probabilities

2) Decide on your generator and assign the events

Red = 00-49 -
Blue= H0- (2
Green= (3- FH

Yellow=15-99 -



Example: Back to the baseball player who gets a hit 30% of
the time. Assume he gets on average 3_at-bats per game.

Simulate_15 games, tecording the number of hits per game.
1) Identify the outcomes and their probabilities

Hit =307,
Miss = 707, line. {30

2) Decide on your generator and assign the events to the generator

TK-D H\-l_:’ 0"3- P(H:,})-__- 0/.
3) What is your response variablc—:‘?n'ésrz:e astlz:b?e to record P(H:i = a-/8 =

H hits | frequency ()
# hits yer gume. O i

-
1 J X:—
2\
4) What is one trial? How many trials? 'b
e —
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Example: Back to the stat class... it consists of 46% males. Ateacher
needs to pick a group of lqstudents. What is the chance that she

gets all 3 males? Simulate this 5 times to make your decision
1) Identify the outcomes and their probabilities

Male =H4b7
fonale = 547

2) Decide on your generator and assign the events to the generator ‘. \M_

TRD M =00-45 126

3) Whatis your resporjse)r'able? Create a table to record

# M | freguency
%\ef’ o S oo
0L 0 B B
\ 2 | _
4) What is one trial? How mw.rials? T J_l/-—-— 'Y - aa,

LlS’MdE\'\'\'D 5,\‘“5 - 4




Use the table to complete the simulation
$3|2%2|29(48E 2 947 59602 18375 10395 10934 59606

13487 23498 13284 23487 34857 21089 82973 42938 47589

27459 84275 87647 62097 45872 48755 61324 90480 19438

70648 75139 81457 # males frequency
0

1
2
3 \
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Example: Picking a card, looking at the suit. We want to pick
cards.until we get a HEART. On average, how many cards will we
need to pick? Do S trials.

1) ldentify the outcomes and their probabilities

s 267 Hoart 250 spude. 257,
Other = 357, Domad. @9 (Wo 357/,

2) Decide on your generator and assign the events to the generator

TCD  Heant = 00-24 =0, g &1
Othor =35- > gards

3) What is your response variable? Create a table to record

# owds
oot heart

/5 ;:1){
4) What is one trial? How many trials?
U'\)‘ (tf)r o heonk o 1+ —
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Canduct the simulation  H=00-2Y4

1498[4 3pslrel 41500 g714o] 98Fsb obe1 {9284 7b0bs|
27435 dog71| 2*87‘5 dog21{ 36058 40474(3510£ T E
9g740 432\75\ 98[23{6 49726 59810 98473 19863 47563
20497 25098 65276 81943 65726 43584 23460 27069
81734 50961 09745 89174 39865 32498 67298 34657
18643 75980 96424 08864 08862 X=

# cards freq #cards freq
1 |1 6
2 | 7
3 l 8
7 [0 9
5 10+ || (25)




Try the Simulations Worksheet



#1)Instructions:
* Qutcomes: Male = 50% Female = 50%

*TRD Female=0--4 Male=5--9

*1 trial = having 3 children
total 10 trials

* Response Variable = # of girls



§96Fi ep3dp 7488 |esspd 1p37p ig713 (39153 69459

17986 24537 92740 92438 03957 14595 35050 40469
27478 44526 67331 93365 54526 22356 93208 02847
1 Q_ 1 ZXP
2 6 €4 Prob.
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2. | |1 36/
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#2) Instructions:

. OU+CO(Y\QS . Gif' RO/

1505:50%
. TRD  Girl= 0-4
Bob= 5 -9

- one +riod = unhil got &
Pecform. 10 -l'ria@? b@

+ Respanse Vanrodde = 4 of childran the
nowg J
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@ . oUtcomes = Complete= (57
incomplete= 35 /.

-TR.D cow\_?lea{'éf- 00-64
incomplete= 65 -994

. one. trie L = 12 pases
Perform b 4riada

 Qesponse. Woaioble = #Complete
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4) Instructions:
* outcomes: catch =78% miss = 22%

* Use TRD catch =00 -- 77 miss = 78 -- 99

* One trial = 9 passes thrown to him
Perform 10 trials

* Response variable = # catches
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